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ANALYSIS OF IGNITION IN A BOMB ** /289
. *
M. Fontenille

SUMMARY. The EFAB, together with the DCP, has
conducted a number of tests in order to determine
the influence of the pyrotechnic priming composition
on temperature behavior.

The results obtained show a slight sensitivity

of this behavior for the compositions tested.

1. Presentation

Modern ammunition has to deliver high performance. For this
purpose, various components of the propulsive charge have to be
optimized globally. In particular, the powder and the igniter have
to be given particular attention. In effect, it has been found
that the velocity/pressure behavior of the ammunition was extremely

sensitive to this pair of parameters.

The DCP and the ETBS, at the request of the EFAB, performed
a series of bomb firings with powders B, GX and UG at various
temperatures and for various ignition compositions. The purpose
of these tests was to determine whether it would be possible to
isolate within a bomb the influence on temperature behavior of
the pyrotechnic ignition powder/composition parameter pair.
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Ignition was performed using powder containers filled with

the pyrotechnic composition (Appendix 1).

The compositions used were:

*
G.I.A.T-E.F.A.B., Bourges

* % .
Numbers in margin indicate pagination of foreign text.



Zr/PbCroO

4
Al/KClO4
Al/Cu0
P. N. fine + lignite.
The tests were performed at temperatures of +20, -20 and

+51°C. For each triplet (powder, composition, temperature) two

firings were made.
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APPENDIX 1

Composition L Masse |
PN 48 mm 19
2rPbCrQ, 38 mm 224
ALKCLO, 35 mm ig
AlCuO L0 mm 169
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2. Analysis /292

Firing in a bomb is characterized by the developmént of a
pressure P(t) which is recorded. From this measurement one can
derive the powder consumption law 2(t). By differentiation, one
can define the linear consumption fine rate product function

$(3) x Y(P).

The knowledge of the rate law or the shape function is

necessary to determine the other law.

In the range Ze{01;06} Wwe will assume that we have
approximated ¢(3) by a law f,(3) of the type VIi-Kz ;. And, for
corresponding pressures, the law y(P) has been approximated by a
law gntP)of the type ap”.

Therefore, we can determine, from a measurement P(t) a
relationship n(K) which minimizes the spread between the calculated

and the measured value.

Since we are interested in the temperature behavior, we

will study the evolution of this relationship.

In Appendix 2 we show the analysis program of the test

results.
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Analysis program

NOTE: The polynomial subprogram and the utility subprogram
of HP determines the polynomial Y = P(x) of a degree which
minimizes the sum of the squares of the deviations between the

N calculated values (P(xi) and the measured values Yi.
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70 input "track number (8 or 1), A
520 acquisition of firing characteristics
570 covolume in
600 density in
630 volume of the bomb in
640 volume of the bomb in
660 input "powder mass" in kg
690 composition mass of priming in kg
720 priming pressure in Pa
750 calculation of powder characteristics
930 beginning of analysis characteristics (calcul = calculation)
1510 printout of characteristics after smoothing

1640 loop

3. The results /295

Results obtained are shown in Appendix 3.

This does not allow one to show the behavior difference of
the relationship n(K), which is a function of temperature for

the various tested powders and compositions.

Nevertheless, it seems that the standard priming agents
gives results which are more widely dispersed than the igniters

AlCuO and PN.
/296

In order to compare the igniters and in particular the
ignition quality of a powder-igniter pair, it would be necessary
to make a larger number of firings so as to be able to compare

the standard deviations of these results with conpetence.

4. Conclusion

We have been able to show a possible influence of ignition

composition on the temperature behavior of the powder.
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Tables of results

standard igniter

APPENDIX 3

Powder B
Reheating firings

T
Terpérature] -1 ] 0 | 2 | 3 | s
/ | | | l |
| | | | |
T T T I I
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| I i I
I T T T T
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! | | |
I I | T I
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[ | ! i {

l--temperature
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